scribed there.
The formal organization of the Cooperative Study was dissolved with the publication of that report but some of the original participants agreed to join as individuals in an additional analysis of the data collected in the Cooperative Study. This is given in the present report, which is concerned with lipid levels within the study population and their relation to race, age, sex, blood pressure, and weight. It fractions Sf 12-20 and Sf 20-100 and total serum cholesterol are considered.* Since the Cooperative Study was designed to test the effectiveness of lipid levels as indicators of the likelihood of a coronary event in a clinically normal person, most of the data were collected from men 40 to 59 years old. The incidence of coronary disease is relatively high among men in this age span when compared with younger men or with w omeii at the same age, while the prevalence of disqualifying clinical abnormalities is substantially less than at older ages.
Thirty-three different population sources were included in the study (table 1) . Giroups were chosen which appeared to be sufficiently stable so that a high proportion of their members could be followed one or more years. The groups were widely dispersed geographically. Two of them the Los Angeles Civil Service Study and the Framingham Heart Study were pre-existing cardiovascular study groups. Three source groups were prisoners at Federal penitentiaries (the "prisoners" referred to in the following discussion), and volunteers from the staffs of these penitentiaries were also included. The remainder of the sources can Le described as employee or managerial groups. They included industrial workers, clerks, university employees and executives. REPRODUCIBILITY An obvious prerequisite for a joint study is the ability of the different laboratories to re-produce measurements. The steps taken to achieve reproducibility and the success of these efforts have been discussed in the earlier report. It can be safely assumed that the "not stated" group included very few nonwhites and that almost all in the nonwhite group were Negro. In light of the limitations of the data, it is difficult to characterize lipid levels for nonwhites on the basis of this study. The bulk of the nonwhite subjects were from Los Angeles and from the penitentiaries, both sources with unusual lipid levels. The Sf 20-100 levels were significantly lower in the nonwhite population at these sources than in the white, but there was, in general, no significant difference between the races for Sf [12] [13] [14] [15] [16] [17] [18] [19] [20] [12] [13] [14] [15] [16] [17] [18] [19] [20] levels ranged from 0 to 340 mg. per 100 ml., while Sf 20-100 levels ranged from 0 to 899 mg. per 100 ml.
Figures [1] [2] [3] indicate that the general distribution of lipid levels is similar in all the laboratories. The distributions are unimodal for all 3 lipid measures. More than one mode would suggest the presence of a distinct subgroup in the population that has unusual lipid levels, but our data do not support such a presumption. If such a subgroup, for example, a subgroup with a hereditary hyperlipemia, is included in the study population, it is too small to be distinguished in the general distribution of lipid measurements. Cholesterol has a relatively symmetrical distribution, though it is too skewed to the right to be represented by a normal probability curve. The skew is more marked for Sf 12-20 and even more evident for Sf 20-100. This means that the mode or value shown by the largest number of men is somewhat less than the average value for the group.
The cumulative frequency curves for S f 12-20, Sf 20-100, and cholesterol (figs. 4-6) are especially useful. They show what percentage of the individuals for each group has measurements below any specified lipid level, and can, therefore, be used in evaluating a measure on any particular individual with reference to levels in the general population.
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The question of whether the increase in serum cholesterol concentration with age is a normal physiologic process or whether it results from the development of some metabolic disorder that was not detected in the so-called "normal" individuals studied, cannot be answered from these data. In a group of people who were very carefully selected for normalcy, and studied by Page and co-workers,5 no increase in cholesterol concentration with age was noted. Similarly, Milch and have a diet which is low in fat," showed an increased concentration of serum cholesterol to age 30, but not after that. Between ages 20 and 30 there was an increase of 3 mg. per year in both groups. The increase continued in the Minnesotans but not in the Neopolitans, so that by age 50 there was a mean difference of 30 mg. per 100 ml. Mann and co-workers9' 10 concluded on the basis of studies among Nigerians and rural Guatemalans that there appeared to be "some environmental factors at work which prevent the rise of serum cholesterol levels with age which is characteristic of North Americans." It should be pointed out that the data for age in all these studies, as well as in the present paper, derive from a population cross-section. They are not obtained by following individuals for a period of time to see how their lipid levels change. Serial changes have been reported for a small number of subjects (14 men and 8 women by Sperry and Webb1" and 7 men and 9 women by 1\Ian and Peters).12 The first study found no consistent change with age after an interval of 13 to 15 years in the serum cholesterol concentration. In some persons there was an increase, but it was not an obligatory cir-360 400
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cumstance of aging. The group studied by Man and Peters varied from 20 to 48 years of age at the time of initial observation and from 30 to 65 at the final. None of the subjects had known metabolic disorders and all were leading active lives. The cholesterol, fatty acid, and lipid phosphorus values revealed no consistent changes during these intervals. Although the values rose more frequently than they fell, this tendency was not so preponderant as to warrant the deduction that it is characteristic of aging. The changes in the serum lipid pattern of females between the ages of 45 and 60 are probably influenced by a shifting hormonal balance associated with the premenopausal, menopausal, and postmenopausal periods. Since there was no information available as to the physiologic status of the woman with respect to endocrine function and since these periods occur at widely different ages, the changes in blood lipid concentration associated with a given stage in the sexual life cycle may be somewhat masked. The results, however, clearly show that the lower concentration of female than of male serum cholesterol observed in the younger age groups has disappeared by age 50, and that in the older age groups the Note: A simple test of these data for a rise in lipid level with blood pressure is the following: Discarding the data for prisoners, take each set of 3 mean lipid levels as a rank sequence. Thus, the sequence of Sf 12-20 levels for Cleveland would be 132. The probability of a sequence 123, that is, of a strict sequence of lipid level from low to high in accord with blood pressure, is 1/6. Actually, 9 out of the 15 sequences are in the order 123. Furthermore, to labor an obvious point, in every sequence the lipid level associated with high blood pressure is higher than the level associated with low. As would be expected, even with correlations as low as those reported, the overweight group had mean lipid levels that were significantly higher, in most instances, than the group of normal weight. Thus, while there is in general only a slight correlation between lipid level and weight, overweight as such is associated with some elevation of lipid levels, although the elevation of cholesterol is negligible.
SUMMARY
Measurements of Sf 12-20, Sf 20-100, and total serum cholesterol made on 10,690 men and 3,404 women are reported and the relation of lipid level to race, source, age, sex, blood pressure, and weight is described. Distributions for men 40 to 59 are reported in detail.
The groups studied, while not selected as representative of the population at large, were remarkably similar in their lipid levels. The lipid levels of only 9 of the 33 groups Los Angeles and the prisoners differed significantly from the average. No convincing explanation for either of these exceptions was discovered.
The data in this study were mainly from a white population. Data for nonwhites came primarily from 2 aberrant groups and were too meager to allow a clear characterization of lipid levels. The levels for nonwhites from these 2 sources were closer to those of the white members of these groups than to the levels of the general population.
Cholesterol levels for men and women were found to be about the same at age 20. For both sexes the level rises with age but at first the rise is much greater for men than women. Above age 50, however, the level is higher for women than men and the level for women continues to rise after that age at least within the age series for this study. The level for men reaches a peak at age 55, after which it declines. The relation of age and sex with lipid level for Sf [12] [13] [14] [15] [16] [17] [18] [19] [20] and Sf 20-100 appeared to be similar to that for cholesterol.
Correlations of lipid levels with blood pressure and weight were positive but very low. Hypertension or obesity, however, is associated with some elevation of lipid levels.
Sf 20-100 was found to be the most sensitive of the 3 lipid measures to sex and race differences. In the age group 40 to 59 it was the only one that exhibited a definite race and sex differential. In addition, it had the highest correlation with weight and with blood pressure. SUMMARIO 
